This overview on one of the subjects treated in our group deals with the synthesis and study of low-dimensional polymer and molecular solid state structures formed with alkaline earth metal ions in non-aqueous solvents. We have chosen several synthetic approaches in order to obtain such compounds. The first concept deals with the "cutting out" of structural fragments from a solid state structure of a binary compound, which will be explained with reference to BaI 2 . Depending on the size and concentration of oxygen donor ligands, used as chemical scissors on BaI 2 , three-, two-, one-and zero-dimensional derived adducts of BaI 2 are obtained, comparable to a structural genealogy tree for BaI 2 . A second part deals with the supramolecular approach for the synthesis of low dimensional polymeric compounds based on alkaline earth metal iodides, obtained by the combination of metal ion coordination with hydrogen bonding between the cationic complexes and their anions. Certain circumstances allow rules to be established for the prediction of the dimensionality of a given compound, contributing to the fundamental problem of structure prediction in crystal engineering. A third section describes a synthetic approach for generating pure alkaline earth metal cage compounds as well as alkali and alkaline earth mixed metal clusters. A first step deals with different molecular solvated alkaline earth metal iodides which are investigated as a function of the ligand size in non-aqueous solvents. These are then reacted with some alkali metal compound in order to partially or totally eliminate alkali iodide and to form the targeted clusters. These unique structures of ligand stabilized metal halide, hydroxide and/or alkoxide and aryloxide aggregates are of interest as potential precursors for oxide materials and as catalysts. Approaches to two synthetic methods of the latter, sol-gel and ( Elsevier, Amsterdam, 2004, vol. 3, 1-92). Finally, the physical properties of some of our compounds are described qualitatively in order to show the wide spectrum of possibilities and potential applications for chemistry in this field.
Introduction
We became interested in the non-aqueous chemistry of alkaline earth metal elements for several reasons: i) the chemistry of alkaline earth metal compounds in water can best be described as ionic whereas not much was known about their behaviour
This journal is © The Royal Society of Chemistry 2006 in more organic solvents except for the well-studied Grignard reagents and inverse crown chemistry;
1 ii) alkaline earth metal clusters-in the sense of aggregates or cage compounds-were observed mainly as by-products in metallation reactions in organic chemistry which encouraged us to make such compounds on purpose; iii) we wanted to know whether there is an analogy in the clusters of Group 2 and transition metal clusters; iv) concerning the "covalent" polymers, the principle of cutting out structural fragments from a solid state structure with chemical scissors was to be tested; v) single source precursors for chemical vapour deposition or sol-gel techniques in the synthesis of oxide materials are scarce; vi) alkaline earth metal compounds were described as being catalysts for polymerisation reactions, but no structure of the involved compounds was known; and vii) we wanted to contribute to the problem of structure prediction in the case of supramolecular coordination polymers. Applications for such alkaline earth metal compounds can be found in many fields, such as in metallation reactions, as catalysts in organic chemistry, in biomineralization and biomimetics as far as biology is concerned, or as precursors for superconductors or other oxide materials required for physical applications. For the latter, thin films of such materials are currently the focus of research, and therefore we aimed at the synthesis of precursors for thin film synthesis methods such as the sol-gel or chemical vapour deposition (CVD) technique.
This article will review the alkaline earth metal ions project in our group, starting with the inorganic "covalent" polymers, followed by the supramolecular coordination polymers of alkaline earth metal ions, and finally a survey of our cluster compounds, before concluding about the properties and some potential applications. Our research focuses on the alkaline earth metal iodides because they are more soluble than the other halides in aprotic organic solvents.
2
Results and discussions
Inorganic "covalent" polymers
This part of the project describes the principle of cutting out structural fragments from a three-dimensional compound, using chemical scissors and by maintaining parts of the initial structure.
3, 4 In order to choose which "bonds" to "cut", these bonds need to be different to be selectively addressable, and the most obvious parameter to look at is thus the bond lengths. The starting material BaI 2 possesses a PbCl 2 -type structure in the solid state, with the alkaline earth metal ion surrounded by nine iodide ions in form of a distorted, tri-capped trigonal prism (Fig. 1a) . This leads to very different Ba-I distances, seven of which are comprised between 3.3 and 3.6 Å , and the other two are approximately 4.1 Å long. The idea is to use O-donor ligands as chemical scissors in order to "cut" selectively the longest remaining Ba-I bonds in the structure and to, successively, cut out structural fragments. With H 2 O acting as chemical scissor on BaI 2 , the three-dimensional compound [BaI 2 (l 2 -H 2 O) 2 ] 3/∞ 1 can be isolated (Fig. 1b) . Compared to BaI 2 , the longest Ba-I-contacts are cut, and the trigonal prism of iodide around the cation is maintained. The three capping anions are replaced by four l 2 -bridging water molecules. The remaining Ba-I contacts compared to BaI 2 are six of the shorter ones and are found between 3.3 and 3.6 Å . Upon substitution of one of the two bridging water molecules by a sterically more demanding oxygen donor ligand like acetone (CH 3 ) 2 CO to yield [BaI 2 (l 2 -H 2 O){(CH 3 ) 2 CO}] 2/∞ , 2, a two-dimensional structure is obtained with the acetone ligand in a terminal position (Fig. 1c) . The bulky CH 3 -groups allow separation of the layers from each other, and the trigonal prismatic arrangement of the six iodide ions around barium is maintained.
3
Using THF as a sterically more demanding donor ligand, two derivatives of BaI 2 can be obtained depending on the quantity of "chemical scissors". With three THF-molecules per BaI 2 , a onedimensional polymer [BaI 2 (thf) 3 ] 1/∞ , 3, is obtained, in which only four Ba-I bonds are maintained (Fig. 1d) . The other coordination sites on the cation are filled with the bulky THF-ligands to lead to the coordination number of seven for barium. Two more Ba-I bonds are cut upon the addition of more THF to yield the zero-dimensional [BaI 2 (thf) 5 ], 4, in the form of a pentagonal bipyramid with the anions in axial positions (Fig. 1e) . The Ba-I bonds become shorter, as their number per cation as well as the coordination number of Ba decreases, to reach 3.374 Å , which is consistent if not shorter than the sum of the ionic Shannon radii.
This "structural genealogy tree" for BaI 2 could also be transferred to SrI 2 and Ba(OTf) 2 The eight oxygen atoms around Ba1 form a square antiprism. Four of the six triflate anions are l 3 -and two are l 2 -bridging ligands, whereas the THF-molecules act as terminal ligands (Fig. 2) . For Ba2, the coordination sphere is different with five triflate anions, four of them l 3 -bridging and one l 2 -bridging, and three terminal THF-ligands, the oxygen atoms also forming a distorted square antiprism around the barium cation.
5
The crystal structure of Ba(OTf) 2 is unknown, but IR-spectra indicate tridentate triflate ligands corresponding to a similar structure of the compound as for other M(OTf) 2 compounds, M = Ni, Co, Zn, Cd. 6 Many such triflates possess a layered, twodimensional structure. The one-dimensional compound 5 can therefore be understood as an excerpt of such a structure. Furthermore, the literature known complex [{Ba(OTf) 2 } 4 (py) 14 transition metals and lanthanides, in which very different bond lengths are observed to proceed similarly. This is of interest as such low-dimensional compounds possess an intrinsic anisotropy, which can be fundamental for the expression of their physical properties.
Supramolecular inorganic polymers
Here, we interest ourselves in the formation of different dimensional supramolecular arrays obtained by the combination of two binding modes, namely metal ion coordination, and hydrogen bonds. The aim of this project is to contribute to the field of structure prediction, or, at least, the prediction of the dimensionality of a compound in the solid state. Cationic complexes of alkaline earth metal ions with at least one water molecule in the coordination sphere of the cation, use this/these water ligand/s as hydrogen bonding partner/s for spherical anions such as iodide.
8-12
Preliminary experiments led to the conclusion, that it is only possible to predict interactions between complex cations, the counter ions and solvent molecules under very specific conditions. Thus, the compound trans-[Ca(L) 4 This, together with other results, 9 lead us to fix the conditions to predict at least the dimensionality of a compound: i) the cations form complexes with a 2+ charge having inert polyether ligands and H-bonding water molecules, ii) the counterions X − are the only H-bond acceptors, iii) the water ligands, if more than one, are arranged in vicinal positions, iv) only the water molecules are involved in hydrogen bonding, and v) each hydrogen of the water molecules forms a single hydrogen bond to X − , excluding the fact that two hydrogen atoms of the same water molecule bind to the same anion. 10 The only variable is therefore the bridging functionality of iodide and the number of water ligands per cationic complex. Under these conditions, the number of water molecules coordinated to the alkaline earth metal cation, directs the dimensionality of the final compound. A compound with one water molecule, like [Ba(triglyme) 2 (Fig. 4a , b, c and d, for 8, 9, 10 and 11 respectively).
11
Compounds 9a and 11a, isostructural with 9 and 11, respectively, have been obtained with Sr instead of Ca.
12
In the case where four water ligands are bonded to the alkaline earth metal cation, even the compound in which the anions are directly linked to the cation can form a three-dimensional structure, as has been shown for [Ba(OH)I(H 2 O) 4 ], 13.
11
We are now investigating how this concept can be generalised to other metal ions, ligands and anions in order to contribute to this important field of fundamental research. 
Clusters of alkali and alkaline earth metals
As an analogy to transition metal clusters, the following general reaction scheme (1) for obtaining alkaline earth metal clusters was applied:
with MX 2 being an alkaline earth metal iodide, AOR being either LiOH, LiO t Bu, NaO t Bu or LiOPh, and L an oxygen donor ligand like THF or some polyether.
Our interest focused first on the potential starting compounds of the type [MI 2 (L) x ], as such adducts are formed in the cases where L is also used as non-aqueous, aprotic solvent. In water as solvent, ion separation takes place and a typical ionic behaviour of the alkaline earth halides is observed. In organic solvents such as THF or polyethers (L = DME, diglyme), the M-I contacts remain mostly intact, and the alkaline earth halide is dissolved forming adducts [MI 2 (L) x ] where x depends on the size of the cation and the size and flexibility of the ligand L, similar to the ones observed for lanthanide cations, their coordination chemistry being very similar. 13 As described in the first part of this paper, the zero-dimensional structures [MI 2 (thf) 5 ], M = Ba and Sr, 4 and 14 respectively, were found to have a trans arrangement of the anions in a distorted pentagonal bipyramidal arrangement of ligands around the cation, as expected from the VSEPR model, due to maximum repulsion of the negative charges. This is also observed for [CaI 2 (thf) 4 ], 15, a literature known compound which we also crystallised, but in a different space group.
14, 15 As the Ca-cation is smaller than Sr and Ba, the coordination number is reduced from seven to six (Fig. 5 ).
14,16,17

Fig. 5 Molecular structures of [MI
When SrI 2 is dissolved and re-crystallised from freshly dried and distilled diglyme (CH 3 16-18 Two independent molecules both consist of a strontium cation to which two diglyme ligands and two anions are directly linked (Fig. 6) . In contrast to 14, the I-Sr-I angles are, at ca. 91.5
• , much smaller and close to a right angle. Together with the oxygen donor ligands, the coordination sphere of the cation can now be described as severely distorted square antiprismatic, with a common coordination number of eight for the Sr-cation. The most intriguing fact about this structure is the fact that both anions occupy vicinal positions. In general, to obtain such structures with the anions in cis-position, a sterically important ligand, which shields one side of the cation, such as slightly too small crown ethers, is required, and even then, the X-M-X angles are usually much larger, and the M-X bonds are longer than in 16, the anions being involved in H-bonding to build up a polymer structure. 16 is therefore the first example of a polar molecular alkaline earth metal iodide precursor. The strongly bent I-Sr-I feature in this structure is reminiscent of the heavier alkaline earth metal halides, SrI 2 and BaI 2 , in the gas phase. Indeed, experimental as well as theoretical data show bent structures for these molecules in the gas phase.
14, 19 So, 16 could be compared to a gas phase species stabilised by oxygen donor ligands. The bent structure resembles also the cyclopentadienyl derivatives of the alkaline earth metals with bent structures as well. However, in the solid state, they form polymers via contacts to neighbouring units.
[CaI(dme) 3 ]I 17, was obtained when crystallizing CaI 2 from freshly dried and distilled DME.
18 17 is built up from two independent cationic molecules A and B per asymmetric unit, each consisting of a calcium cation, Ca1 and Ca2, to which one iodide and three DME-ligands are bonded, and two separate iodides as counter ions (Fig. 6) . The coordination geometry can roughly be described as a distorted pentagonal bipyramid with one iodide and one of the oxygen atoms in axial positions. A similar compound can be obtained by replacing the three DME-ligands of 17 by two, larger diglyme molecules to give [CaI(diglyme) 2 ]I, 18 (Fig. 6 ). The number of oxygen atoms remains identical, and their arrangement around the cation is very similar to 17. We have shown before (compounds 10 and 11) that small polyether molecules (such as DME) can easily be replaced by larger ones (diglyme or triglyme for instance) as long as the number of oxygen atoms remains constant, without significant changes in the structure. The cations [CaI(dme) 3 ] + and [CaI(diglyme) 2 ] + of 17 and 18, respectively, possess a strong dipole moment along the Ca-I bond vector. Such polar species are scarce: in the literature, only one example with calcium and iodide was described so far to our knowledge, [CaI(thf) 5 ] + , in which the cation possesses a coordination number of six, the counter ion being an extremely bulky phosphonium diylide. 20 Given these results for alkaline earth metal iodides in aprotic solvents, we rediscussed the M-I bond as partially covalent in behaviour. 17 This has been confirmed in our findings for cluster compounds of alkaline earth metal ions, as will be shown next.
Among the presented starting materials, the THF-adducts turned out to be most useful in obtaining cluster compounds following the reaction scheme (1), as will be presented in the next paragraphs.
14,16,17
Using CaI 2 under the conditions given in reaction scheme (1), we were able to isolate the largest Ca-cluster so far, Li[Ca 7 I 6 (l 3 -OH) 8 (thf) 12 ] 2 (l 2 -I)(THF) n , 19, with a unique structure of two double-hetero-cubanes linked together via hydrogen bonds to a central iodide, yielding a dumbbell-shaped cluster of fourteen calcium ions (Fig. 7) . 21 One Ca 7 -unit consists of two Ca-fused metal ion tetrahedra with all triangular faces bridged with OHgroups. The central cation has a coordination sphere of six OHgroups in a nearly octahedral environment. Two THF-ligands and one iodide are terminally bonded to the other six Ca-cations, which have their quasi octahedral coordination sphere completed by three bridging OH-groups. One of these OH-groups H-binds to an iodide in order to bridge to the second Ca 7 -cluster unit, a mirror image of the first, and yields the overall dumbbell-shape of the aggregate. A Li-cation, coordinated by four THF-ligands, acts as counter-ion to the negatively charged cluster 19. When SrI 2 is used as starting material in a reaction scheme (1), [Sr 3 I 3 (l 3 -OH) 2 (thf) 9 ]I, 20, is obtained (Fig. 7b). 14 The three Sr-ions are arranged in a perfect triangle, its edges being bridged by iodide in the same plane, and by two l 3 -bridging OH-groups, one above, the second below the plane spanned by the cations. Each Sr-cation carries furthermore three THF-ligands to complete its coordination sphere, a distorted pentagonal bipyramid. It is interesting how the I-Sr-I angle varies from [SrI 2 (thf) 5 ], 14, with ca. 176
• to 172 • in 20. This triangular arrangement seems to be a fundamental unit for the construction of higher aggregates, since most of the alkaline earth metal clusters form polyhedra or sheet structures in which triangles of alkali metal ions are fused together.
These two purely alkaline earth metal clusters 19 and 20 are not volatile, and can thus not be used as CVD (chemical vapor deposition) precursors. However, they form extremely stable sols in THF upon hydrolysis with, in the case of the calcium compound, a particle size of ca. 1000 nm and a particle composition of Ca(OH) 2 (H 2 O) n which can be used to synthesise thin films of halide-free CaO.
14
In order to introduce volatility, we aimed to replace LiOH by LiO t Bu which is for itself volatile. 14,22,23 Under the above reaction conditions (eqn (1)) and with CaI 2 as starting material in THF, we were for the first time able to isolate not only the alkaline earth metal compound, but also the lithium derivative in the form of a pure lithium cluster [Li 4 (l 3 -O t Bu) 3 (thf) 4 I] 21 (Fig. 8) . 22 As can be seen from its composition, iodide has been partially stripped off the alkaline earth starting product, and so there must also be a new calcium compound in the reaction mixture. The latter could be crystallized from a DME/THF mixture, and consists of [ICa(O t Bu) 4 (Li{thf}) 4 (OH)], 22, in which a calcium cation is surrounded by an iodide and four O t Bu-groups (Fig. 9a) . 22 Four [Li(thf)] + -units are linked to the O t Bu-groups as well, the oxygen and lithium atoms forming a distorted square anti-prism. The open square face formed by the alkali metal ions is bridged by an OH-group. The whole cluster has a spherical overall shape with mainly organic, apolar ligands pointing to the outside and shielding the cluster core. In analogy, the compounds [
Ba (24), 24 were isolated ( Fig. 9b and c) .
Comparing the structures of the three related compounds 22, 23, 24, it can be seen that the cluster core is more and more flattened the smaller the cation, and, vice versa, the M-OH bond gets longer with increasing cation size. For compound 24, solution and solid state analysis were found to be congruent as far as 6 Li and 13 C NMR are concerned. The 1 H-NMR of a solution of 24 in d 8 -THF shows a temperature dependency of the signal for the OH-proton, indicating interactions of a H-bonding nature in the cavity formed by the THF-molecules of the cluster. 24 also turns out to be volatile, and deposition tests were carried out. Partially crystalline product was deposited on SrTiO 3 , and after thermal treatment at 600
• C, halide-free BaO is formed on the surface, as identified by Auger electron spectroscopy. As alkaline earth metal oxides are often ingredients for high temperature superconductors, compounds 22, 23 and 24 could possibly be applicable in the generation of halide free, quantitatively deposited oxides.
Up to now, reacting these species with LiOR, R = H, t Bu, yielded homo-14,21,25 and heterometallic 14,21,25 cage compounds in which 50% of the initial iodide ligands was substituted by OR, whereas the other half remained linked to the cations in the newly formed cage compound. Even with excess LiOR, R = H, t Bu, we were unable to take off more than 50% of the initial iodide under the commonly used reaction conditions. When six equivalents of SrI 2 are reacted with nine equivalents of NaO t Bu in a mixture of THF and hexanes in the presence of PhN(H)Li, the monocrystalline compound [Li(thf) 4 ] + [{Sr 6 (O)(l 3 -I)(I) 2 
, is obtained (Fig. 10) . 26 One cluster anion is formed of a centro-symmetric Sr 12 -cluster consisting of two Sr 6 -units linked via iodide. Each Sr 6 -unit is a distorted octahedron of Sr-ions at the center of which an oxo- anion is found. Seven of the triangular faces of the octahedron are l 3 -bridged with O t Bu-anions, the eighth face is capped by iodide. The so far mentioned Sr-, O t Bu-and I-ions span the corners of an irregular rhombic dodecahedron with the oxo-anion approximately in the center of the polyhedron. An alternative description is the oxo-centered, all-faces-capped Sr 6 -octahedron (Fig. 10) . Three of the six Sr-ions carry terminal THF-ligands, two others have terminal iodide anions, and the last Sr-ion is linked to the bridging anion. Thus, the iodide anions in 25 adopt three different coordination functions: terminal, or bridging between two or three Sr-cations. The overall dumbbell shape of this cluster is reminiscent of 19, however, the type of force holding the two equivalent halves of the clusters together is different: H-bonds in 19, and ionic bonds in 25. Thus, the use of a strongly basic mixture of NaO t Bu and PhN(H)Li is more efficient than LiO t Bu or NaO t Bu alone, and abstracts more than one iodide off each initial [SrI 2 (thf) 5 ]-unit. The substitution reaction however is not complete with respect to iodide, even if an excess of reagent is used. Also, none of the mixed alkali species described by Mulvey et al. have been observed. 27 So, for the first time, we were able to replace ca. 75% of the initial iodide by O t Bu-groups, thus leading to the new type of aggregate found in 25.
Working under extremely dry and inert conditions, the reaction of CaI 2 in THF with an excess of a 1 M LiOPh-solution in THF yields crystals of [CaLi 6 (l 3 -OPh) 8 (thf) 6 ], 26. 28 The structure consists of two CaLi 3 -tetrahedra linked via the Ca-vertex (Fig. 11) . All triangular faces of these two tetrahedra are l 3 -bridged by phenolate groups. The structure can therefore alternatively be described as two vertex-sharing CaLi 3 O 4 -hetero-cubanes. The central calcium cation possesses six O t Bu-neighbors, whereas each lithium ion is connected to three O t Bu-anions and one terminal THF-ligand. 26 turns out to be sensitive to traces of air and humidity, and reacts easily with DME to yield [Ca 2 (dme) 2 (lOPh) 6 {Li(dme)} 2 ], 27. 28 This cluster consists of a bent chain arrangement of Li-Ca-Ca-Li in which the metal ions are pairwise bridged by two phenolate groups each (Fig. 12) . The structure of 27 can also be described as a chain of two LiO 2 Ca-rhombi, linked to a CaO 2 Ca-rhombus via one Ca-cation. 26 and 27 differ in stoichiometry and structure, the only difference in the synthesis is however the use of solvent. We were thus interested in studying a possible transformation of 26 into 27 in solution. A series of 7 Li-NMR spectra were taken in d 8 -THF and DME: Pure LiOPh gives a sharp signal at 0.82 ppm in d 8 -THF, and at 0.98 ppm in DME. Crystals of 26 dissolved in d 8 -THF give two signals, a major peak at 0.79 ppm, and a smaller peak at 1.07 ppm, the latter representing ca. 10% of the large one. The spectrum of 26 could be interpreted as spontaneous decomposition of 26 in solution into the THF-analogue of 27, 27a, but with THF-ligands instead of DME, and LiOPh, following the reaction scheme below, eqn (2). This is in principle possible as it was shown that two THFligands in other solvate adducts such as [CaI 2 (thf) 4 ] can be replaced by one bidentate DME molecule, 8,9 and would explain the 1 : 10 relation in the NMR-signals for the two species. The species 27a, however, has so far not been isolated in the solid state. Crystals of 27 in d 10 -DME give one relatively sharp peak at 1.01 ppm, which is close in shift to the small peak obtained in the spectrum of 26. Such a cluster breakdown upon addition of a bidentate ligand as compared to a monodentate ligand is also observed for transition metal cluster compounds, i. 
31
With the aim of making single source precursors for oxide materials, containing several metal ions within one compound, we started to investigate multitopic ligands and their ability to coordinate to Group 11 and Group 1 or 2 metal ions.
32-40
While studying Group 11 metal ions, Cu(I), Cu(II) and Ag(I), the problem of polymorphism and pseudo-polymorphism with such compounds became the focus of our interest.
41-45
Physical properties
Among the supramolecular compounds, the calcium compound [Ca(diglyme) 2 (H 2 O) 2 ]I 2 , 9, crystallizes in the polar space group Cc and possesses indeed a dipole moment perpendicular to the chain propagation direction due to the iodide anions which are all found on the same side of the cation chain. This results in the corresponding physical property of non-linear optics (NLO), the second harmonics generation (SHG) of an incoming wavelength. Similar to KDP (KH 2 PO 4 ), 9 shows this effect, however not in the same intensity. The analogue Sr-compound [Sr(diglyme) 2 (H 2 O) 2 ]I 2 , 9a, does not show exactly the same structural motif. With the iodide ions being on opposite sides of the cation chain, 9a crystallises in a centro-symmetric space group, the dipole moment is extinct, and no SHG effect is observed. Whereas some molecular cluster precursors, namely 16, 17 and 18, possess dipole moments at the molecular level, the molecules are however arranged around inversion centres, thus compensating each other's dipoles.
The hydroxide-based cluster compounds 19 and 20 are charged and not volatile, but show the formation of sols upon partial hydrolysis, yielding first the hydroxides and oxides, and, upon exposure to air, the carbonates. This is an important impact in connection with biomineralisation. For CVD purposes, the cluster compounds 22, 23 and 24 are more favourable due to their neutrality and their overall hydrophobic shell which leads to weak interactions between the molecules. Thus, 24 was shown to be volatile. Its deposition onto SrTiO 3 yielded partially crystalline material, which, after heating to 600
• C in air, transforms into halide-free particles of BaO 0.5-10 lm in diameter.
Compounds 26 and 27 correspond in their chemical composition to solution mixtures of LiOPh and Ca(OPh) 2 (6 : 1, respectively 1 : 1), which are used in industry as catalysts in the polymerisation of styrene. 32 We are therefore currently testing our compounds for such properties.
Conclusions
In our research on alkaline earth metal iodides in non-aqueous aprotic solvents, we were able to show that (Scheme 1): i) oxygen donor ligands can act as selective scissors on 3D-solidstate compounds with different strong bond lengths to be cut.
ii) we can predict the dimensionality of supramolecular compounds based on [M(L) n (H 2 O) [1] [2] [3] [4] vi) Aryloxides allow full substitution of iodide from the initial alkaline earth metal iodide. vii) In the last three cases, new alkaline earth metal clusters could be obtained which are constructed in a similar way to transition metal clusters.
We therefore claim that alkaline earth metal iodides behave far from purely ionically in aprotic solvents. Substitution chemistry of iodide can be carried out in a similar fashion to transition metal chemistry. Remaining iodide in the products was shown to be a versatile ligand, being able to adopt different ligating functions, from terminal binding to multiple bridging. Applications turn out to be interesting and manifold. Given these facts, a large number of new cluster and polymer coordination compounds in the field of alkaline earth metal ions can be expected. In a recent review, we have presented alkali and alkaline earth metal clusters known in the literature and their use, where an interested reader will find a good survey of the field.
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